Abstract
Introduction

70
Ticks are the second most common blood sucking arthropods next to mosquitoes. They 71 not only cause anaemia in their animal hosts, but also carry and transmit a wide variety of viruses, 72 bacteria, and protozoa, some of which cause tick-borne diseases (TBDs) (de la Fuente et al., Hepatozoon species are genetically and geographically distinct (Baneth et al., 2000) . H. canis is 97 distributed in Africa, southern Europe, the Middle East, and Asia (Baneth, 2006) Blood Mini kit (Qiagen, Tokyo, Japan) and stored at −20°C until used.
143
PCR
144
PCRs were performed by using the primers listed in Table 1 . Babesia, Theileria, and/or 145 Hepatozoon parasites were detected by nested PCR that amplifies a 1.4-1.6 kb fragment of the 146 parasite's 18S rDNA: BTH 18S 1st F and BTH 18S 1st R were used for primary amplification 147 while BTH 18S 2nd F and BTH 18S 2nd R were used for secondary amplification, as described diluted product of the PCR using the BTH 18S 1st F and BTH 18S 1st R primers was generated.
173
The reaction conditions were 94°C for 1 min and 40 cycles of 94°C for 30 s, 57°C for 30 s, and 174 72°C for 60 s, followed by a final extension at 72°C for 10 min. The parasite species were 175 identified according to the size of the PCR amplicon in an agarose gel electrophoresis gel. Plus-Neo DNA polymerase, and 1.0 µl of template DNA or diluted (5×) first-round PCR product.
182
The reaction conditions were 94°C for 2 min, followed by 40 cycles of 98°C for 10 s, 55°C for 183 30 s, and 68°C for 30 s, followed by a final extension at 68°C for 2 min. The second-round PCR 184 product was A-tailed using 10× A-attachment Mix (Toyobo) and then cloned into a T-vector 185 pMD20 (TaKaRa Bio Inc.).
186
Sequencing
187
The PCR products were purified by using a NucleoSpin Gel and PCR Clean Up Kit The sequences were analysed by using GENETYX version 9.1 (GENETYX
199
Corporation, Tokyo, Japan) and were trimmed on both the 5' and 3' ends. and 0%, respectively.
231
The multiplex PCR also showed that 100 dogs were infected with H. canis (Table 2) . 
253
The sequence types detected in this study are summarized in type was located in a cluster of B. vogeli (Figure 3 ).
257
Detection of Anaplasmataceae
258
Of the 247 dogs, five (three from Lusaka and two from Shangombo) tested positive for
259
Anaplasmataceae by 16S rDNA PCR ( 
Discussion
289
The aim of this study was to detect and characterise haemoparasites and 
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